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(57) ABSTRACT 

An assembly consists of a vehicle structure including a 
vehicle side Wall and of a gas bag side impact protection 
system including a gas bag. The gas bag is adapted to be 
in?ated by means of compressed gas furnished by a source 
of compressed gas and comprising an outer side facing the 
vehicle side Wall and an inner side facing the vehicle 
interior. The section of the gas bag located above the 
in?ation port is folded at least tWice and forms a stack at the 
outer side of the gas bag, the folds running substantially 
horizontally. 

7 Claims, 6 Drawing Sheets 
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SIDE GAS BAG 

TECHNICAL FIELD 

The invention relates to the ?eld of side gas bags and to 
the folding thereof. 

BACKGROUND OF THE INVENTION 

The In?ation of a gas bag exposes the vehicle occupant to 
a risk of injury, especially When he/she is not seated 
properly, for instance When looking out of the side WindoW. 
In this posture the shock in deploying the upper part of the 
gas bag may impact the chin of the vehicle occupant With 
near “knockout” severity. Especially toddlers are exposed to 
this problem since, for one thing, their head is located nearer 
to the gas bag than the head of a adult person and, for 
another, the severity of such an impact poses an extreme 
danger to them. 

The invention is based on the object of sophisticating an 
assembly of the aforementioned kind so that the cited risk is 
practically obviated. 

BRIEF SUMMARY OF THE INVENTION 

The invention provides an assembly comprising a vehicle 
structure and a gas bag side impact protection means With a 
gas bag and a source of compressed gas, the vehicle struc 
ture including a vehicle side Wall and a vehicle interior, the 
gas bag being in?atable by means of compressed gas fur 
nished by a source of compressed gas, the gas bag When 
in?ated comprising an outer side facing the vehicle side Wall 
and an inner side facing the vehicle interior the gas bag 
comprising a section Which, When the gas bag is in?ated, is 
located above the in?ation port, the section being folded at 
least tWice, forming a stack at the outer side of the gas bag, 
the folds resulting from folding the section running substan 
tially horiZontally. When a gas bag folded in such a Way is 
in?ated, it deploys on in?ation initially in the direction of the 
vehicle outer side before it is then directed upWards. This 
results in the head of the vehicle occupant not being 
impacted from underneath and forced upWards. Rather, the 
head of the occupant is captured by the full surface area of 
the gas bag and moved in the direction of the vehicle interior. 

The invention provides furthermore a gas bag for gas bag 
side impact protection means of an assembly in accordance 
With the invention. LikeWise an object of the invention is a 
method of folding a gas bag for a gas bag side impact 
protection means of an assembly in accordance With the 
invention. 

In accordance With one preferred embodiment of the 
invention the section of the gas bag located above the 
in?ation port is concertina-folded. This concertina folding 
results in the gas bag being deployed stepWise and shifted 
upWards along the vehicle side Wall. 

Further advantageous developments of the invention read 
from the sub-claims 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1a—f illustrate an assembly in accordance With the 
invention in a sequence of deployment stages of the gas bag, 

FIG. 2 is a plan vieW of a gas bag after a ?rst step in the 
folding method in accordance With the invention; 

FIGS. 3a and 3b are a plan vieW and cross-sectional vieW 
respectively of the gas bag as shoWn in FIG. 2 after a second 
step in the method; 
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FIGS. 4a and 4b are a plan vieW and cross-sectional vieW 

respectively of the gas bag as shoWn in FIG. 2 after a third 
step in the method 

FIGS. 5a and 5b are a plan vieW and cross-sectional vieW 
respectively of the gas bag as shoWn in FIG. 2 after a fourth 
step in the method 

FIGS. 6a and 6b are a plan vieW and cross-sectional vieW 
respectively of the gas bag as shoWn in FIG. 2 after a ?fth 
step in the method 

FIG. 7 is a cross-section through the gas bag as shoWn in 
FIG. 2 after a sixth step in the method. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

For a better understanding of What is involved, ?rst the 
method in accordance With the invention for folding a gas 
bag Will be explained. Illustrated in FIGS. 2 to 7 are the 
individual steps involved in folding a gas bag for a side 
impact protection means by the method in accordance With 
the invention. Illustrated in each case in the upper portion of 
the FIGS. 3 to 6 and in FIG. 7 is a section through the gas 
bag after the corresponding step in the method has been 
accomplished. 
The gas bag is ?rst spread out ?at With the outer side, 

Which later in the installed condition is to face the vehicle 
side Wall, facing upWards so that the in?ation port or the 
in?ator 20 ?tted thereto faces forWards (doWnWards in the 
draWing) and With the section 24, Which is in the installed 
condition located above the in?ation port, facing to the right 
(FIG. 2). The section 24 is folded to the left along a line 26 
running from the right-hand edge of the in?ator to the rear 
(FIG. 3). The line 26 is horiZontal relative to the vertical 
longitudinal axis V of the in?ator 20. One half of the upper 
section 24 that has been folded to the left is not folded to the 
right along a second fold 28 running parallel to the ?rst fold 
26 (FIG. 4). The half folded to the right is again halved and 
the outlying section 30 folded to the left so that noW the parts 
of the upper section 24 having resulted from the triple fold 
are located stacked (FIG. 5) NoW, the left-hand section 34 is 
folded inWards to the right along a fold 32 starting from the 
left-hand edge of the in?ator 20 parallel to the other folds 26, 
28 (FIG. 6). The gas bag 22 can then be e.g. concertina 
folded conventionally (FIG. 7) and held together by the 
restraining tape 36. 

Referring noW to FIGS. 1a—1f there is illustrated an 
assembly in accordance With the inventions comprising a 
vehicle structure 10 including a vehicle ?oor 13, vehicle roof 
15, vehicle side Wall 12 and a seat 14. The seat 14 has a 
backrest 16. Incorporated in the backrest 16 at the side 
facing the vehicle outer side is a gas bag side impact 
protection means 18 including an in?ator 20 and a gas bag 
22. The gas bag 22 is folded in accordance With the method 
as described above in accordance With the invention. 

When the side impact protection means 18 is activated, 
the in?ator 20 is ignited and furnishes compressed gas Which 
?oWs into the gas bag 22, causing the gas bag 22 to deploy. 
The gas bag 22 ?rstly deploys substantially along the 

vehicle side Wall 12 in the forWard direction of the vehicle— 
perpendicular to the image plane of the draWing—the upper 
section 24 forming a stack on the outer side of the gas bag 
22, Which side is facing the vehicle side Wall. The in?oWing 
compressed gas causes the gas bag 22 to deploy further so 
that the concertina-folded upper section 24 is ?rst moved in 
a direction substantially toWards the vehicle side Wall 12 
(FIGS. 1b and 1c). Further in?oW of the compressed gas 
causes the upper section 24 to unfold upWards along the 
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vehicle side Wall 12 (FIGS. 1d and 1c) until the gas bag 22 
is fully deployed (FIG. 1]‘). 
As evident, a gas bag folded in this Way is unable to exert 

a “knockout” bloW to the chin of the vehicle occupant When 
deployed, even When he/she is not in an optimum seated 
posture, for instance in the case of a toddler kneeling on the 
seat With head doWn or turned to the side. 

It Will readily be appreciated that the invention is not, of 
course, restricted to the embodiment as shoWn. Instead, the 
gas bag side impact protection means could be incorporated 
together With the gas bag just as Well in the seat back of a 
rear seatbench or in the dashboard, for example, in the 
vicinity of the A pillar. 

And, of course, instead of the concertina fold of the upper 
section 24 any other, for eXample, spiral fold is feasible as 
long as a stack materialiZes on the outer side of the gas bag 
22 so that it is the upper section that ?rst moves in the 
direction of the vehicle side Wall When deployed. 
What is claimed is: 
1. An assembly comprising: 
a vehicle structure; and 

a gas bag side impact protection means With a gas bag and 
a source of compressed gas having an in?ation port, 

said vehicle structure including a vehicle side Wall and a 
vehicle interior, 

said gas bag being in?atable by compressed gas furnished 
by said source of compressed gas through said in?ation 
port, 

said gas bag When in?ated comprising an outer side facing 
said vehicle side Wall and an inner side facing said 
vehicle interior, 

said gas bag being located off-center from said in?ation 
port, 

said gas bag being folded at least tWice to form a stack of 
overlying folds at said outer side of said gas bag, said 
folds having at least tWo fold creases folded along a 
horiZontal aXis relative to a vertical aXis of the source 
of compressed gas, 

each horiZontal fold crease having at least tWo fold 
creases folded along the vertical aXis to cause each fold 
to have overlapping horiZontal and vertical fold 
creases, 

said gas bag When folded having a portion With a greater 
concentration of folds located off set from said in?ation 
port of said source of compressed gas, and said gas bag 
When folded having a portion With a lesser concentra 
tion of folds, 

said gas bag portion With said greater concentration of 
folds having a greater in?ation volume relative to an 
in?ation volume of said gas bag portion With said lesser 
concentration of folds. 
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2. The assembly of claim 1, Wherein said vertical fold 

creases of said gas bag are concertina-folded. 
3. The assembly of claim 1, comprising a vehicle seat With 

a backrest, said gas bag being incorporated in said backrest 
of said vehicle seat. 

4. The assembly of claim 1, Wherein said vehicle structure 
further includes a vehicle roof and a vehicle ?oor and 
Wherein said greater concentration of folds of said gas bag 
?rst moves in the direction of the vehicle side Wall When said 
gas bag in?ates, said greater concentration of folds of said 
gas bag unfolding upWards along the vehicle side Wall 
toWard the vehicle roof until said gas bag is fully in?ated. 

5. The assembly of claim 4, Wherein said greater concen 
tration of folds of said gas bag are located closer to said 
vehicle roof relative to a location of said in?ation port Which 
is located closer to said vehicle ?oor. 

6. A gas bag side impact protection means for helping to 
protect a vehicle occupant, said side impact protection 
means comprising: 

a source of compressed gas having an in?ation port; 

a gas bag in?atable by means of compressed gas furnished 
by said source of compressed gas through said in?ation 
port, 

said gas bag When in?ated comprising an outer side facing 
a vehicle side Wall and an inner side facing a vehicle 

interior, 
said gas bag being located off-center from said in?ation 

port, 
said gas bag being folded at least tWice to form a stack of 

overlying folds at said outer side of said gas bag, said 
folds having at least tWo fold creases folded along a 
horiZontal line relative to a vertical aXis of said source 
of compressed gas, 

each horiZontal fold crease having at least tWo fold 
creases folded along the vertical aXis to cause each fold 
to have overlapping horiZontal and vertical fold 
creases, 

said gas bag When folded having a portion With a greater 
concentration of folds located off set from said in?ation 
port of said source of compressed gas, and said gas bag 
When folded having a portion With a lesser concentra 
tion of folds, 

said gas bag portion With said greater concentration of 
folds having a greater in?ation volume relative to an 
in?ation volume of said gas bag portion With said lesser 
concentration of folds. 

7. The assembly of claim 6, Wherein said vertical fold 
creases of said gas bag are concertina-folded. 

* * * * * 


